Targeting luteinizing hormone-releasing hormone: A potential therapeutics to treat gynecological and other cancers.
Cancer is a prime healthcare problem that is significantly responsible for universal mortality. Despite distinguished advancements in medical field, chemotherapy is still the mainstay for the treatment of cancers. During chemotherapy, approximately 90% of the administered dose goes to normal tissues, with mere 2-5% precisely reaching the cancerous tissues. Subsequently, the resultant side effects and associated complications lead to dose reduction or even discontinuance of the therapy. Tumor directed therapy therefore, represents a fascinating approach to augment the therapeutic potential of anticancer bioactives as well as overcomes its side effects. The selective overexpression of LHRH receptors on human tumors compared to normal tissues makes them a suitable marker for diagnostics, molecular probes and targeted therapeutics. These understanding enabled the rational to conjugate LHRH with various cytotoxic drugs (doxorubicin, DOX; camptothecin etc.), cytotoxic genes [small interfering RNA (siRNA), micro RNA (miRNA)], as well as therapeutic nanocarriers (nanoparticles, liposomes or dendrimers) to facilitate their tumor specific delivery. LHRH conjugation enhances their delivery via LHRH receptor mediated endocytosis. Numerous cytotoxic analogs of LHRH were developed over the past two decades to target various types of cancers. The potency of LHRH compound were reported to be as high as 5,00-10,00 folds compared to parent molecules. The objective of this review article is to discuss reports on various LHRH analogs with special emphasis on their prospective application in the medical field. The article also focuses on the attributes that must be taken into account while designing a LHRH therapeutics with special account to the biochemistry and applications of these conjugates. The record on various cytotoxic analogs of LHRH are also discussed. It is anticipated that the knowledge of therapeutic and toxicological aspects of LHRH compounds will facilitate the development of a more systematic approach to the targeted delivery of cytotoxic agents using peptides.